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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
yIiyOJIEHHOM YPOBHE OCHOBHOM 00pa30oBaTeNbHON MPOrpaMMbl, MPEICTABIEHHBIX
B ®I'OC 000, a Takxe ¢ yuétoM (enepaibHON pabouelt mporpaMMbl BOCTIUTAHUS
u Konuenuuu npenonasanus yueOHoro npeamera «Ousukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMNpaBlI€HO Ha YIAOBIETBOPEHHUE
MOBBIIICHHBIX 3aMPOCOB OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUW, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydamommxci. B mnporpamme 1o (Gu3uKe  yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM 00y4eHHUS, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YUYEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY MPEIMETY .

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH ©  (U3UISCKOU
reorpadgueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOrO0 METOoJa
MO3HAHUS, TO €CTh CII0C00Aa MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUSI B CTPYKType 0OIIero
oOpa3oBaHUsI COCTOWT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha yriayOJEHHOM YypOBHE MPEIINojaracT YBEPEHHOE
BIIaJICHUE CIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKTepU3yOIUMU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCT:

HAy4HO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOEHHOCTH HAy4YHOI'O UCCIEOBAHUS;

UHTEPHPETUPOBATh JaHHBIE M HUCIOJIb30BaTh HAy4YHbIE JOKA3aTeIbCTBA JJIS
MOJTY4Y€HHUSI BEIBOJOB.

[lenmn wusyueHus ¢GU3NMKKA HA YPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHus ydeObHoro mpenvera «Duszmka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAMMBbl, YTBEPKACHHON pelICHUEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenus: Gu3UKU Ha yriIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTpeMJICHUs OOydYarouuxcsi K HaAy4YHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTpOEHUS MaTepuu U PyHIaAMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHHEe YMEHUH TPUMEHATH (U3HUECKUE 3HAHWUS U HAYYHBIC
JI0Ka3aTeNbCTBA U OOBACHEHUST OKPYKAIOIINX SBJICHHUIA;

dbopMHpoBaHUE TPEACTABICHUA O poOiM (PU3MKU JJIs1 Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKA K
JanbHeieMy 0Oy4eHHUIO B 3TOM HalpaBJICHHH;

dopMUpOBaHHE TOTOBHOCTHM K JajJbHEHIIEMYy H3y4eHUI0O (U3UKH Ha
yriIyOJIEHHOM YpPOBHE B paMKaxX COOTBETCTBYIOIUX TMpoduiieii oOydeHHs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICUNBACTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

MPpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3MUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOIOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOUIIX
CO3/IaHUsI W UCHOJB30BaHUS (PU3MUYECKUX MOJENel, BKIIOYas TBOPYECKUE H
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
busznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHEIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH W MIPOBOJUTH OMBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMSI, AHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIEJaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJIIOYAsi UHPOPMAIMIO O COBPEMEHHBIX TOCTHKEHUSAX (DU3UKU, UHTEPIIPETALUS U
KPUTHUYECKOE OLIEHWBaHNE MH(POPMAIIH;

3HAKOMCTBO CO cdepamu MPoPECCHOHATBHON NeATEeIbHOCTH, CBI3AHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYECKON HAyKH.



Ha wusyuenune ¢usuku (yriyOonéHHBI ypoOBEHb) Ha YPOBHE OCHOBHOIO
obmiero o6pazoBanus orBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 waca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gyaca B HEJICIIIO).



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®duzrka — Hayka O mpupoje. SBieHus npuponabl (IEMEHTHI COJEPKaHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuUIBl (GU3NYECKUX BETUYHH.
N3mepenne Quanueckux BeauduH. OTanoHbl. Dusmueckue npubopsl. [lena
nenenus. [lorpemrHocts u3mepenuii. [IpaBuna 6e3onacHoro Tpyna npu padoTe ¢
JabopaTopHbIM 00OpyaoBaHuEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHHI] B equHUIBI CH.

Kak d¢usuka u Jpyrue eCTeCTBEHHbIE HAyKW M3y4aloT IPUPOSY.
EcTecTBeHHO-HayUYHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, IKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue Gu3HIeCKUX SBJICHHUI C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

Mexanuyeckue, TEIUIOBBbIE, DJJICKTPUYECKHUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

®duznueckre TpUOOPH U MPOIEAypa MPSMBIX HU3MEPEHUNM aHAJIOTOBBIM H
UM (POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenne 1EHbI IeTICHUS IIKaJIbl U3MEPUTEILHOTO TTPUdOpa.

N3mepenue pacCTosIHUN.

N3mepenue momaau 1 o0béMa. MeTo 1 majeTKu.

N3mepenue BpeMeHHU.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MaibIxX Ted. MeTo psIoB.

[IpoBeneHne wuccaeqOBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTH IMOJETA
[IapuKa, MyneHHOro FTOPU30HTAIBLHO, TEM 0O0JIbIIe, YeM 0OJIbIIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BelllecTBA.

CtpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne dactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe nBwxenue. Juddysus. BzaumopeiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH U TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBsA3b MEXJy CBOMCTBAMHM BELIECTB B Pa3HBIX



arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6monenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

Habnronenue siBiieHnid, 00BSICHIIONINXCS MPUTHKCHUEM WM OTTAJIKUBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimel.

Onenka 1uaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHUe U B3aUMOAEMCTBHE TeJl.

Mexannueckoe gaBwxkenue. Ilytb u mnepememienue. PaBHOMepHOe W
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Ten. CkopocTb. CpenHsis CKOPOCTh NMPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér myTu u BpeMeHU JBUKECHUS.

['paduku 3aBucMMOCTE BETWYMH, OMNMUCHIBAIOMIMX JBMXeHUe. OOmue
MOHATUST 00 OTHOCHTENBbHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBHOKYILUXCS MMapajIesbHO.

SlBnenne unHepuuM. 3aKOH HMHEPUMHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABMXKEHHs Teil. Macca Kak Mepa HWHEPTHOCTH Telia B
MOCTyHaTeIbHOM JBWXEHUU. [lmoTHocTs BemiecTBa. CBS3b IJIOTHOCTH C
KOJJMYECTBOM MOJIEKYJl B eauHuIle o00béma BemecTtBa. CMecH M CIUIAaBBI
[ToBepXHOCTHAS ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3mMepeHue CUiibl ¢ MOMONIIBIO AMHAMOMETpA. SIBJICHUE TITOTEHUS U CUJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHnerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHwusl.
TpeHne CKONbXKEHUST U TPEHUE IOKOs, BSI3KOE TpeHHE. TpeHue B NPUPOJAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBIKCHUS TeTa.

N3MepeHre cKopoCTH NMPSIMOJIMHEHMHOTO ABUKEHHUSI.

HaGmronenue siBneHust HHEPIIUH.

HabGnronenue n3MeHeHust CKOpOCTH MpU B3aUMOICHCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopnsie padomul u onvimol.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JBHKEHHUS (IIApUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TeNA.

OneITBI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh pACTsDKCHHS (AedhopMarivi)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBI.

OnbITEI, TEMOHCTPUPYIOIINE 3aBHCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHBLIEHUS U YBEJIMUEHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JaBJIEHHS Tra3a OT OObEMa U TEMIEPATYpBHI.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMHU U razaMu. 3akoH [lackans.
[THeBMaTHUECKNE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiandeckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JABJIEHUN B COBPEMEHHBIX TEXHOJOTHSAX.
Y CTpOoiCTBO BOAOIIPOBOAA.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
Bo3aymHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cioBUE BOSHUKHOBEHHS BHITATKUBAIOIIEH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. BozmyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst CoCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMa MOTPYKEHHON B KHJIKOCTh
YacTH TeJla U TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue niaBaHus TeJl: IUIABAHME WM MOTPYXKEHUE TeJ B 3aBUCHMOCTU OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnsie padomul u onvimol.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrpYyX EHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITEI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEEIICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuno
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHsS pbluara K OJOKY. «30J0TOe
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexanuueckas dsHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS SHEPrUsl.
[IpeBpalieHre OHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTrOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHUS DHEPTUU B MEXaHHKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue ycioBUl paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K11/l moaBuKHOTO U HETTOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU NP MOABEME TPY30B MPU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3nea 6. TensioBLIe ABJIEHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHYECKOH TEOPUU  CTPOCHMS
BelecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrnyh MOJy4eHUs] HCKYCCTBEHHBIX anMa3oB. OObsicHeHue
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HaTSKEHUE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TEIIOBOE€ pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTyphbl.

Temneparypa. CBsA3p TeMIepaTypbl CO CpeIHEH KHHETUYECKOM DSHEprueu
TEIJIOBOTO JIBJKEHHMSI YacTULl. TemneparypHble IIKaJIbI.

Buytpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OSHEpruu:
TerIonepeaaya 17§ COBEpLICHUE padoTHI. Bunbt TEIIoNepeaaun:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, M3JIyueHHe. Bunipl Teronepenayn B NpUpoAe U
TexHuke. HeoOpaTUMOCTh TEIOBBIX MPOIIECCOB.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJI0BO€ paBHOBecHe. 3akoH HbhloToHa-PuxmaHna. YpaBHeHHE TEIIIOBOTO OajlaHca.

[InaBneHue u OTBEpAEBAaHNE KPUCTAJUIMUECKUX BEILIECTB. Y IelbHAs TEIUIOTa
miasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  NapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
aTMocepHoro aaBieHus. HachIleHHBI W HEHACHIIICHHBIM Tap. BiaxHOCTh
BO3/yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TeroBeix aBurateneit. KIIJ TeroBoro nBuraress.
TeruioBple JABUTATEIM M 3alATA OKPYXKAIOWIEH cpenpl. TemnoBble IOTEpU B
TEIJIOCETSIX.

3aKOH COXpAaHEHMsI U MPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
MIPOIIECCaX.

Hemoncmpauuu.

Habmoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS W
KaNMWUISIPHBIX SIBICHUU.

Habmroienue TenaoBoro paciimpeHus Ted.

M3meHeHne naBiieHUs rasa Mpu HU3MEHEHMH OObEMa M HarpeBaHUU WU
OXJIQXKICHUU.

[IpaBuna n3MepeHus TeMiepaTypsl.

Bunae! Tenonepenayu.

OxJtaXkieHue Ipyu COBEPLIEHUH pPadOTHI.

HarpeBanue npu coBepiiennn paboThl BHEITHUMH CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INUHbIX BEILECTB.



Habnronenue kuneHusl.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimel.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIH caxapa.

N3mepenre TteMmmeparypbl IpU MOMOIIM KUIKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBI.

OnpIThl MO HaAOJIOEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, KUIKOCTEH H
TBEPIBIX TEIL.

Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE IIPULA.

HccnenoBanre 3aBUCUMOCTH JaBJICHUSA BO3JyXa OT €ro o0béMa H
TEeMIEPaTypPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHUs BHYTPEHHEH DSHEpruM Tejla B  Pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBICHUS TEIJIOOOMEHA TP CMENIMBAHUU XOJIOAHOW H
ropst4er BOJIBL.

OmnpeeneHue KOJWYeCTBa TEIJIOTHI, MOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HetoToHa-Puxmana).

Ornpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npolecca UCIIapEHUs.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3akoH KynoHa.

Onekrpuyeckoe mnoJie. Hanpsoxk€HHOCTH sieKTpudeckoro noisis. IlpuHomn
CYMNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA U TOJYINPOBOJAHUKH. 3aKOH
COXPAaHEHHUSI NEKTPUUECKOTO 3apsija.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. J[eWCTBUSA 3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

Onextpuyeckas nenb. Cuina Toka. DNEKTPUYECKOe HanpsHDKEeHUE. AMIIEpMETp
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONMpPOTUBIIEHHE MPOBOJHUKA. Y IEJIBHOE



CONMpOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uend. IlocimenoBaTtenbHoe u
napajuiebHOE CoeIMHEeHHE TPOBOAHUKOB. DJIC B LM NOCTOSHHOIO TOKa. 3aKOH
Oma s monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3IEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTHI.

PaGota ¥ MOIIHOCTH DJEKTPUYECKOTO ToKa. 3akoH Jlxoyns-JleHna.
DneKTpuyecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYECHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Ton€ 3JIEKTpUYeckoro Toka. OnbeiT  Amrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK C TOKOM. Cuna Awmrmepa W oOmpeleineHue €€ HampaBJICHUs.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VICHoJIb30BaHHWE 3IEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHH. DKOJOTHYECKHE
POOIEMBbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U SJICKTPOMOOHIIH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTHYeCKast HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MopenupoBaHue CHJIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OyMa>KHBIX CyJITAHOB.

[TpOoBOHUKH W TUDJICKTPUKHU.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JleicTBHS DIAEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mMepeHune CHitbl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTPUYECKOTO HANPSKEHUS BOJIbTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MOJIOCOB MAarHuTa.

MopaenpoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTtHoOE o€ Toka. DJIEKTPOMArHHmT.



JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb OCTOSHHOIO TOKA.

OmneiTel @apases.

DIIEKTPOTreHEPaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

OnbITel 10 HAOTIOACHHUIO DSJEKTPHU3AIMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO TMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka u ucbITaHUE IEKTPUUECKOH 1IETIH TOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHUJTBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh JIEKTPUYECKOTO COIPOTHUBIICHHMS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

OmnpeneneHue y1eapHOT0 CONMPOTUBIEHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIBl TOKAa IPU IAPAJUIETBHOM COEIMHEHHUH
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI HICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

ITpoBepka BeIOIHEHUS 3aK0oHa OMa J1J1s1 TOJTHOM LIETIH.

N3ydeHne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX 3JEMEHTOB (JIaMIIbl
HAKaJIMBAHMS WJIN MTOJIYIIPOBOJHUKOBOIO TNO/A).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO MOJIsl MOCTOSTHHBIX MarHUTOB MPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanne AECTBUS DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KaTYIIKH C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUsS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS1) CEp/IEYHUKA B KaTYIIIKE.

N3ydenne neicTBUsI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KonctpyunpoBanue u nusyderue paboThl AJIEKTPOIBUTATEIS.

N3mepenne KII/] anexkTpoaBUraTtenbHOM yCTAHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHHUA 3JEKTPOMArHUTHOM  MHAYKIUH:
UCCIIENOBAHUE N3MEHEHUI 3HAUEHUS M HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.



9 KVIACC

Pa3nen 8. Mexannueckue siBJICHUS.

Mexanndeckoe aBmxkeHue. MarepuanpHas Touka. CHocOOBI  OIMHMCAHWS
MEXaHUYECKOTO JABMXCHUS: TaOJIMYHBIN, rpaduueckuit, aHanuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO ABUKEHHUS.

BekTopHble BEIMYUHBI, ONEPAIIMU C BEKTOPAMH, MPOEKIIUKU BEKTOpa. Pannyc-
BEKTOP MATEpUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSMOJIMHEWHOE JBMWKeHUe. HepaBHOMEpHOE TMPSMOJIMHEWHOE JIBUKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla PU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJMHEMHOE JBUKEHUE. Y CKOPEHHUE
cBoOogHorO mmagenus. OnelTel I anmuies.

['paduyeckas uHTEeprpeTalusi YCKOPEHUsI, CKOPOCTH, MPONIAEHHOTO MYyTU U
IEpEMELICHHUS IS TPSIMOJIMHEUHOTO JBUKEHUS.

JIBr>KeHue Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY.

JIBMkEeHHE 10 OKPY>KHOCTHU. JIMHEHHAs: CKOPOCTh, YIII0Basi CKOPOCTh, MEPUO]
M 4acToTa O0palieHus Mpyu paBHOMEPHOM JBHKEHHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKECHUU 110 OKPY>KHOCTH.

Bekrop cunbl. PaBHOIEMCTBYIOIIIAS CUJIA.

ITepBeiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tperuit 3akon HeroToHa.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS TIOKOsI, Ipyrue Bubl Tpenus. KoadduimeHT tpenus.

JIBHKEHHE T IO OKPYKHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu um noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
ammaparbl, CyJla Ha TOABOAHBIX KpBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISX. J[BMKeHHE MToe3/1a Ha MarHUTHOM MOTyIIKeE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BH>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B TOM uwWcie TmaHeT BOkpyr Comuua). Ilepsas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh U meperpys3Ku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmvnynec tema. M3menenume wuMmmynbsca. HMmnynsc cunsl. Yhpyroe w
HEYIPyroe B3auMOJCHCTBUE. 3aKOHbI HM3MEHEHHUSI U COXPAHCHHS MMITYJIbCa.
PeakTrBHOE IBUXEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cui TSHKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpruu U padoThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO HaJl
ITOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHEprus cxxaTon npyxuHsl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH HM3MEHEHHS U COXPAHEHUS
MEXaHHYECKOM YHEPTUH.



Jemoncmpayuu.

HaOnroieHre MeXaHW4YeCKOTO JBMXKEHHUSI TeJla OTHOCUTENIBHO Pa3HBbIX Tel
OTCUETA.

CpaBHeHHE MYTeHM W TPaeKTOPUW JIBIDKEHHS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIFHO Pa3HBIX TEJI OTCUETA.

N3MepeHre CKopoCTU U YCKOPEHUS NPSIMOJIMHEIHOTO JIBUKECHMUS.

HccnenoBanrie Npru3HaKoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenune aBrKeHUs Tela 1Mo OKPYKHOCTH.

Halmroienne MeXaHMYeCKUX SBICHUM, MPOUCXOAAIIMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.

HaGmronenue paBHOBeCHs T€Jl, CBOOOTHOTO MajcHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MACChl U JEUCTBYIOIIEH HA HETO CUJIBL.

HaOmronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEIL.

M3MeHeHne Beca Tela Mpu YCKOPEHHOM JBUKCHUH.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHue UMITyJIbca MpU a0COJIFOTHO HEYIIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHre UMITYJIbCA MPU YIIPYTOM B3aWMOJICHCTBUU.

Halnronenne peakTUBHOTO JBUKECHUSI.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM TaICHHH.

CoxpaHeHure PHEepruu Mpu ABUKEHHUH Tella MOJ AEHCTBUEM IPYKUHBI.

Jlabopamopnvie pabomel u onvimel.

KoHcTpyupoBanue TpakTa JJjisi pa3roHa W JalbHEUIIEro paBHOMEPHOIO
JIBYDKCHUS IIApUKA WIIN TEJICKKH.

Onpenenenne CpemHEH CKOPOCTH CKOJIBKEHHSI OpycKa WM JIBYDKCHHS
IapyKa 1Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeniesieHue YCKOpPEHHUsT Tejda TMpPU PABHOYCKOPEHHOM JBIKEHUHU TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIU MPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HauaabHOU
CKOPOCTH MyTH OTHOCATCS KaK Psijl HEUETHBIX YUCENI, TO BpeMEHa OIMHAKOBHI.

HccnenoBanre ABUKEHUS Tela, OPOIICHHOTO MOJ1 YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenre KO3PHUIMEHTA TPEHUS CKOIBKEHHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.



HccnenoBanrie 3aBUCUMOCTU CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTernieHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyxawlue KoJieOaHus.
Brinysxnennbie konedanus. Pezonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKHU. [IpeBpaiienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W momnepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHusa. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI.

3Byk. Pacnipoctpanenue u oTpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
toHa. Pe3zonanc B akyctuke. Mudpa3sByk u ynbTpasByk. Hcnonab3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpauuu.

HaOnronenne koseO0aHMii Ten MO JNEUCTBHEM CHIBI TSKECTU Y CHJIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmroienre BeIHYKICHHBIX KOJICOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

HabGmronenne nntepdepeHun u TuPpakiiui BOJIH Ha TIOBEPXHOCTU BO/IBI.

HaOGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI1 pEe30HaHC.

Jlabopamopnsie pabomel u onvimel.

OmnpeneneHue 4acTOThI U NMepruojia KojaeOaHuii MaTeMaTHYECKOTr0 MasTHHUKA.

OmnpeneneHne 4acTOThl U MEpUoa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/ia KOJIeOaHUH MPY>KMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuofa KoieOaHuil rpysa, MOJBEIIEHHOTO K
JIEHTE, OT MacChl Tpy3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MacCChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaieHHUs.



Paznea 10. D1eKTpOMATHUTHOE 1MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH I COTOBOM cBsI3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurtepdepenius u nudpaxius cBera.

Jlabopamopnwie pabomul u onvimol.

N3yuyeHne CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[IpoBeeHue OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIINK CBETA.

Paszgeua 11. CBeTroBbIe sABJICHHS.

JlyueBas MoJzenb CBe€Ta W TE€OMETpUYecKas onTuka. VCTOYHHMKHM CBeTa.
[IpsmonuHeiHOEe pacnpocTpaHeHue cBeta. 3atMeHus ConHna u o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[locTpoeHue
M300pakeHUi, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeTa. 3aKOH MpesioMiieHus cBetTa. [loHoe oTpaxeHue cBeTa.
Hcnonb30BaHuE MOJTHOIO OTPAXKEHHSI B ONTUYECKUX CBETOBO/IAX, ONTOBOJOKOHHAS
CBSI3b.

Jlunza, xonm nyuerr B JuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7a3, Kak ONTHYECKas CcucTeMma.
bru3opykocTs U 1aIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HbetoTona. CroxkeHwue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenune n300paxxeHuit B IIIOCKOM 3€pKaie.

[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop ayuei B coOMparolie JIMH3e.

XO0J Iy4der B pacCEeUBAIOLIEH JIMH3E.

[Tommydenue n300pakeHUid ¢ TOMOIIBIO JIUH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 6e0ro cBera B CIEKTP.

[Tomyyenue O6emoro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH yIVIa OTPaXEHUST CBETOBOIO Jydya OT yIJia
MaJICHUS.

N3yueHue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccenenoBanne 3aBUCHMOCTH yTJIa MPEJIOMIIEHNS OT yTJIa MaJeHUs CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Toy4yenue n300paxeHuit ¢ TOMOIIBI0 COOMPAOIIEH JTUH3HI.

Omnpenenenne (POKyCHOro pacCTOSIHUS M ONTHYECKOW CHJIbI cOOMparoleit
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl 1O BOCHPUATHIO LIBETa MPEIMETOB NpPU HUX HAOIIOJCHUHM uepe3
I[BETOBBIE (DPUIIBTPBHI.

Pasznea 12. KBaHTOBBIC SIBJICHUS.

OmneiTel Pe3epdpopna v minanerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue u NMoriomeHne cBeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PagnoaktuBHocTh. Anb(da-, 6eta- u raMma-uznyuyeHusi. CTpoeHue aTOMHOTO
anpa. HykioHHas wmoxaens aromHoro sapa. MW3oronbel.  PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana atomHbix siaep. JleicTBue paauoakTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIHOAKTUBHOTO U3ITyYECHUSI.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W 3HEpruu. Peakuuu cHHTE3a U
nenenus suaep. Mcrounumkum sHeprum ConHua u 3BE3A. SnepHas sHepreTuka.
DKOJIOTHYECKHE MPOOJIEMbI SIAEPHON SHEPTETUKH.

Hemoncmpayuu.

CrieKTpbl U3ITy4YEHHSI U TTOTJIOLICHUS.

CrHeKTpbl pa3IM4YHbIX Fa30B.

CnekTp Boaopoa.

Hab6mntonenue TpekoB B kamepe Bunbcona.

PaboTa cuéTtunka HOHU3UPYIOUIUX U3ITYYEHUH.

Peructpanus u3nydeHus NpUpOIHbIX MUHEPAJIOB U MMPOITYKTOB.

Jlabopamopnsie pabomel u onvimel.

Habnrogenue CrionHbIX U JIMHEWYaThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPTUU YACTHULIBI 10 TOPMO3HOMY MYTH
(mo dhoTtorpadusam).

W3mepenne paainoakTUBHOTO (oOHA.

IToBTOPUTEIBLHO-00001HAOIIHIT MOAYJIb.



[ToBTOpUTENHEHO-0000IAIOMINK MOAYJIb MTPEAHA3HAYEH I CUCTEMATH3aLUU
u  0000IEeHWS TPEIMETHOTO  COACP)KAaHWSA W OMNbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pU3MKK yriayOnEHHOTO ypOBHS, a
TaKKe J1JIs1 HOJArOTOBKU K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 110 (PU3HUKE.

B mpouecce wu3ydeHus MAAHHOTO MOIYJS pPEAIM3YIOTCA W IOJYy4aroT
JanbHEeWIee pa3BUTHE Y4eOHbIE JEHCTBHUS, OOECHEeUMBAIONINE JOCTHKCHHE
OpPEIMETHBIX M METaNpeJIMETHBIX pe3ylbTaToB OO0yueHus, (opMUPOBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U OIMCAHUE SIBJICHUIM Ha OCHOBE
OPUMEHEHUsl (U3NYECKUX 3HAHUN, MCCIIENOBATENbCKUE IEHCTBUS (BBIABHIKEHUE
TUIIOTE3, MTOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICAOBAHUS, AHAINA3 JAHHBIX U
MOJTy4YE€HHUE BHIBOJIOB).

[IpeanoututenbHOM (OPMOI  OCBOEHHS MOAYJIA ABISIETCS MPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHU, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeJioB;

BBINIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYask pabOThI U OMBITHI U3
NEepeyHel K pasfenaMm Kypca) B YCIOBUSAX CaMOCTOSTENIBHOIO IJITAHUPOBAHUS
IPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl MO €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPyNIIOBBIMU WM UHIUBUIYaIbHBIMUA IPOEKTAMU, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne mMOBTOPUTEIHLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKU YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAKOIIEH 3a/aHusl PAa3HOTO YPOBHS CIIOXKHOCTH. Pe3yibTaThl BBINOJHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTH O0YYaIOLINXCs
K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

Nzyuenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO
Ha JIOCTIKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJbBTATDBI

B pesynbTate uzydueHus pu3NKA Ha ypOBHE OCHOBHOI'O OOIIIer0 00pa3oBaHUs
y oOyuatomerocsi 0yayT cOpMUpOBaHbl CIEAYIOLIUE JIUUYHOCTHBIE PE3yJIbTaThl B
4acTH:

e I)nampuomuuecxkozo éocnumanusi:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
(bu3nYeCcKoil HayKH;

LEHHOCTHOE OTHOUIEHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

o 2)2pasrcoanckozo u Oyxo8HO-HPAECHMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCY>KJI€HUH OOIIECTBEHHO 3HAUMMBIX
U 3THYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUUN
busuKy;

OCO3HAHME BAKHOCTU MOPAIBHO-3TUYECKUX IPUHLMUIIOB B JEATEIBHOCTH
YUY€HOTI0;

e 3)acmemuueckozo 60CHUMAHUSA:

BOCIIPUSITUE ICTETUYECKUX KauecTB (PM3MUECKON HAyKu: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JJAKOHUYHOCTH;

o 4)uyennocmu HAYUHO20 NO3ZHAHUA:

OCO3HAHHWE IIEHHOCTU (PU3NYECKON HayKM KaK MOIIHOIO HWHCTPYMEHTa
[I03HAHHUSI MHpPA, OCHOBBI PAa3BUTUSA TEXHOJOTWHM, BAXXHEHILIEH COCTaBIAIOLLEH
KYJBTYPHI;

OpUEHTalUus B JIEATEIbHOCTM Ha COBPEMEHHYI CHCTEMY HAy4YHBIX
npeCcTaBiICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOIBL;

pa3BUTHE HAy4YHOW II0003HATEBHOCTH, HMHTEpPEca K HCCIeN0BATENbCKOU
NEeSTEeIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06ba u IMOUUOHATLHO20 O1AZONOYUUA:

OCO3HAaHWE IIEHHOCTH Oe3omacHOro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUJ OE30MACHOTO TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JIOMAIIIHUX yCJIOBUSIX;

c(OpMUPOBAHHOCTh HaBbIKa peQIIeKCHM, NpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa y APYroro 4yejaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE yYacTH€ B pPEIICHHM MPAaKTUYECKUX 3a7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMM;

UHTEPEC K MPAKTUYECKOMY M3yUEHUIO MPodhecCuid, CBSI3aHHBIX ¢ (PU3UKOMH;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JaCTH  OKpy’Karomieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIICHKA UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOIIEH Cpeibl;

OCO3HaHHE TJI00aTBHOTO XapakTepa JIKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K UBMEHANOUWUMCA YCI08UAM COUUANLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTU 4epe3  MPaKTHYECKYIO
NEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUN (HOPMYITUPOBATH
UJIeH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHMU;

CTPEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBMHA C YYETOM BIMSHUSA Ha OKPYXAKOIUIYH Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHMS TporpaMMmbl IO (U3MKE HA YpPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaroierocs: OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSATUBHBIC
YHUBEpCAIbHBIC YICOHBIC TCUCTBUS.

ITo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS
Bba3oBble JJornueckue a1eiicTBUA:
BBISIBJISITh M XapaKTepU30BaTh CYyIIECTBEHHbIE MPU3HAKHM OOBEKTOB
(siBEeHUI), Knaccu(UUUpPOBATh UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3UICCKUX
SBJICHMM M TIPOILIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBarebCKue 1eHCTBUA:

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT O3HAHMS;

IPOBOJUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMXHBIN
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTh MH(OPMAIIUIO, TTOTYUYECHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (HOpMYyIHpOBaTh OOOOIIECHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX PA3BUTUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yUeOHOH (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(OpPMAILIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

OIICHMBATh HANEKHOCTh HH(POPMANMM TIO KPUTEPHSIM, MPEIIOKECHHBIM
yUHUTENIeM UIH CHOPMYITUPOBAHHBIM CAMOCTOSTENHHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMabHYIO  (OpMy  MpEICTaBICHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECIIOXKHBIMH CXEMaMHu,
JarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMmyHMKaTHBHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiCTBUS:

B XOJi¢ OOCYXJeHHs y4eOHOTO MaTepuaa, pe3yJbTaTOB JIaOOPaTOPHBIX
paboT W MPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMbl U
BBICKA3bIBaTh WJCW, HAIlCJICHHBIE Ha pelIeHHe 3a7aud W MOJAJep)KaHue
0J1aroKeIaTeILHOCTH OOIICHUS,

COTIOCTAaBIISATh CBOU CYXKJICHHSI C CYXACHUSIMU JAPYTUX YYACTHHKOB JHAIIOTA,
OOHapYyKUBaTh PA3JIMINE U CXOJCTBO MO3UITHIA;

BBIP2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

IPUHUMATDH LEIH COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBATH ACUCTBUS TI0
e€ JOCTM)KEHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJIaTh IPOLECChl U Pe3yJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPABIICHUIO M KOOPIWHHUPYS CBOM ICHCTBUS C JOPYTMMHU YiICHAMH
KOMaH/1bl;

OILICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMNA MTPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHS.

PerysiTuBHBIC YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzamnus:

BBISIBJIATh IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYALMIX, TPEOYIOUUX IS
perieHus pU3NIECKUX 3HAHUIM;

OPUEHTUPOBATbCS B  PAa3IUYHBIX  MOAXOAAX  MPUHITHS  PEIICHUM
(MHIUBUYaJbHOE, IPUHATHE PELICHUS B TPYIIE, IPUHATHE PELICHUN MPyIIon);

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pelieHHs] (PU3NYECKON 3ajauu WIn
IJIaH HCCIENOBaHUS C YYETOM HMEIOIIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pEICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEllICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYalluU U MpeJyiaraTh IjiaH e€ N3MEHEHNUS;

OOBSACHATh  NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHMS]))  PEe3ysIbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCHUTbH KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(U3MYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MEHUBIINXCS CUTYyallui, YCTAHOBIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa 1IEJIU U YCIOBUSM.

CTaBUThH ce0s1 HA MECTO JIPYroro 4eyioBeKa B XOZE CHopa WIHM JUCKYCCUM Ha
HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYTrOro.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKIACHUSIX HA HAYYHbIE TEMBI M TAKOE K€ IIPaBoO JPYroro.

ITPEAMETHBIE PE3YJIBTATDBI

K koHIty 00y4enus ¢ 7 kaacce npeIMETHbIE PE3yJIbTAaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:



WCITOJIB30BATh MOHATHUS: (PU3NUECKUE M XMMHUYCCKHUE SBIICHUS, HAOIIOICHHUE,
DKCIIEPUMEHT, MOJIeb, THUIOTE3a, CAWHMIBI (U3UYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHhIE COCTOSHUS BemiecTBa (TBEPIOE, KHIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYyIOWAs cuj, aedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIIAIONIUECS COCY/IbI;

YBEPEHHO pa3nu4arh sBiieHus (Auddy3ns, TEMIOBOE IABMKCHHE YaCTHI]
BEII[ECTBA, PABHOMEPHOE JBWIKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEINIEHHON OChIO BpallCHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KHAKOCTSIMU W Ta3amH, aTMoc(epHoe
JIaBJICHKE; TJIaBaHKE TEJI, TPEBPAILCHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh — TPOSBICHHE  M3YYECHHbIX  (U3HYECKUX  SIBJICHUH B
OKpY’KaroleM Mupe (B TOM 4YHcie (PU3nuecKkue sIBICHUSI B MPHUPOJEC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTH, TPEHUS, YIPYTOCTH B MPUPOJAEC U TEXHUKE, BIUSIHUE aTMOC(EPHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM TIEPEBOJUTH MPAKTUUECKYIO 3aJady B y4eOHYIO, BBIICIATH CYIECTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKHUE SIBJICHUS, UCIOJb3YS
dbu3nyeckue BeIWYUMHBI (Macca, O0BEM, INIOTHOCTH BEIIECTBA, BpPEMS, ITyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIA TSDKECTH, BEC Teja, Cujla TPEHUS,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJI0A >KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbl, KO3 UIIUEHT
MOJIC3HOTO JICUCTBUS MEXAaHU3MOB, KUHETHUECKast ¥ TTOTCHITMAIbHAsI DHEPT s ), IPU
OMHMCAHWH TIPABWJIBHO TPAKTOBATh (DPU3UYECKUN CMBICIT HCIIOJIH3YEMbIX BEIIMYUH,
uX O0OO3HAUCHUS W EAUHUII (U3UYECKUX BEIUYUH, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJTUYUHY C IPYTUMH BEIUYUHAMU, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu3oBaTh CBOMCTBA Tel, (UBUYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUja CIOXKEHUs CWl (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (0i0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHHsS MEXaHMYECKOW HSHEpPruu, NpU STOM
JlaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IMPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MPOIIECCOB, SIBICHUH, MPUMEHITh GU3UICCKUE MOJICIHN JJIs1 OOBSICHCHUS
(bu3NYECKUX MPOIIECCOB U PEIICHUS yUeOHBIX 3a/1a4;

OOBSCHATH (PU3UYECKHUE SIBICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIC 337aud, B TOM YHCIE TPEOYIOIIME YHCIEHHOTO OLIEHUBAHUS
XapaKTEepHBIX 3HAYCHUN (U3NYECKUX BEJIUYUH, MPU STOM BBIOMPATH aJIEKBATHYIO
($u3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JIOTUYECKYIO IIEMOYKY PpACCYX ACHUH C OMopod HAa U3y4YEHHBbIE CBOMCTBa
bu3nuecKux sBICHUM, (PU3nyeckrue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IEIH;

pemaTh pacu€THbie 3a1aun (B 2—3 JMEHCTBUS) MO U3ydaeMbIM TeMaM Kypca
(bu3uKyY, BIOWpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 GOpMyJI, CBA3BIBAIOIMINX (PU3NUECCKUE BEIMYUHBI, 3aMMHUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEJOCTAIOLINE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyd, MHCIOJIb30BATh
CTIPaBOYHBIE JaHHBIC, MMPOBOJUTH MAaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (DU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHUHBI, MOJYYCHHOW MTpPH pPEUICHUH
3a/1auu;

pacrno3HaBaThb MpPOOJEMBI, KOTOpbIE MOXKHO PpEUIMTh MpPU MOMOULIH
buznyecKknx METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO pEIICHHs, B
ONMCAaHWU  UCCICIOBAHMS  pPAclo3HABaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), MHTEPIPETUPOBATH NOJYUYEHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (GPU3UYECKUX SIBICHUN WK (QU3MIECKUX
CBOMCTB Tenl (nuddy3us, TEMIOBOE PACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJCUCTBUU TeJ, Mepenavya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSIBICHHUE NEHCTBUS aTMOC(PEPHOTO IaBJICHHS, NEHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATh MPEANOIOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3yJlibTaTax HaOJI0IEHUH, CAMOCTOATEIHFHO COOUPaTh YCTAHOBKY K3 U30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOJIBI,

NPOBOANTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tesa, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHHUS CKOJBXECHMS, JaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOLIas Ha MOTPY>KEHHOE B >KHUJKOCTh
TEI0, KOAI(PPUIMEHT TOJIE3HOrO0  JEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCUPOBATHh IMOKa3aHHUs MNPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMUYMHBI C TOMOIIBIO YCPEAHEHUS PE3YIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IIPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS 3aBUCUMOCTEU
¢u3nyecKuX BETUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CHJIbI TPEHUS CKOJBXEHUS OT CHJIbBI HOPMAaJbHOIO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCHUMOCTH CHUJIbI
TPEHUsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YNPYTrOCTU OT YJJIMHEHHUS
IPYKUHBI, BBITAIKMBAIOLIEH CUJIBI OT O0BEMaA MOTrPYKEHHOW YacTU Tedaa W OT
IUIOTHOCTU KHUJAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Telja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TEJIO0, YCIOBUI IJIaBaHUs TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneMm (GOpMyJIMpoBaTh 3afadyy W TUIOTE3Y
WCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIIBHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIOJIb30BAaHUEM HWHCTPYKIUHU,
MPEACTABIIATh MMOJYYEHHbIE 3aBUCUMOCTU (PU3NYECKUX BEIMYHMH B BUAE TAOIUL U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JedaThb BBIBOJABI IO pe3yJbTaTaM
VICCJIEIOBAHNS;

coON0aTh IMpaBWiIa TEXHUKM O€30MacHoro Tpyna mpu padoTe cC
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHUCTBUS MPUOOPOB M TEXHUUIECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIaloIIMecss COCylbl, OapoMeTp, phblyar,
MOJIBUYKHBINA M HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYCHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX IMPOIECCOB C OMOPOM Ha WX omucaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (U3UYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMBl U CXEMaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelieHny y4eOHO-IPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HHU AJiA OOecredeHus
0e30MacHOCTH MPHU OOpalllEeHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHHUS B
OKpYXKaroUIen Cpeie;

OCYUIECTBJIATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (HPU3UUECKOTO CONEPKAHUS B
WHTepHeTe, caMOCTOSATENBbHO (HOPMYIHMpYsl HOMCKOBBIM 3alpoc, HAa OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPAaBHEHUS pPAa3IMYHBIX HCTOYHUKOB BBIICISATH
uHpOpMaIIMIO, KOTOpas  SIBISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



UCIIONB30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (pusmueckoro cojaep)kaHus, CIpaBOYHBIE MaTepHajbl, PECYPChl CETH
WuTepHer, BianeTs npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMauu (U3NYECKOTO COJICpPKAHHS, B TOM UHCIE
nyOJIMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB HIIM YYEOHBIX
UCCIICOBAHUM, MPU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYEHHBI MOHATUHWHBIN
anmnapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MTPE3CHTAILINECH;

OpU BBIIOJHEHUU YYEOHBIX IIPOEKTOB W UCCIENOBAaHUM pacHpeneniTh
00s13aHHOCTH B TPYyMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/ladyaMU, CJIEIUThH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJe€KBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYIIBl, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJCHCTBHUE,
YUHUTBIBASI MHEHUE OKPYXKAIOIIUX.

K xoHny oOyueHus ¢ 8 knacce npenMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00yHaIOIIUXCSI YMEHUM:

UCIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JABUKEHHE
aTOMOB M MOJIEKYJ], arperarHble COCTOSHHUS BELIECTBA, KPUCTAUIMYECKHE U
amop(HbIe Teja, HACBHIIIEHHBIM W HEHACBIIEHHBIA Map, CIOCOObl HW3MEHEHMS
BHYTPEHHEW DJHEPIUM, OJJIEMEHTAPHBIA DJJIEKTPUUYECKUM 3apsd, HPOBOJHHKH,
MTOJTYTIPOBOJHUKH, JUAJIEKTPUKH, UCTOYHUKH ITOCTOSTHHOTO TOKA, IJIEKTPUUECKOE U
MarHUTHOE TOJIsl, ONTHUYECKas CUCTEMa) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
peleHny YYeOHbIX U MPAaKTUYECKUX 3a/1ay;

YBEPEHHO pa3iinyarh SIBICHUS (TEIJIOBOE pacIIMpeHHe (CxKaTHe), TeIIOBOE
PaBHOBECHUE, IMOBEPXHOCTHOE HATSHKEHWUE, CMAYMBAaHHUE, KANWLIAPHBIC SIBICHUSA,
UCIIapeHue, KOHACHcAlus, IUIaBICHUE, KPUCTAIIM3ALMs, KUIIEHHUE, CIOCOObI
TeIIonepesaun (TeIIoNpOBOAHOCTb, KOHBEKIIMS, U3IyUYEHUE), TEIUIOBBIE MTOTEPH,
DIIEKTpU3aLMs TEJ, B3aUMOJIEUCTBUE 3apsAOB, ACHCTBUS DJIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aNMOJICHCTBUE MAarHUTOB, AEHCTBHE MAarHUTHOIO TOJIS Ha
MPOBOJHUK C TOKOM) IO ONHCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh  MPOSABIEHUWE  M3YYEHHBIX  (U3MYECKUX  SIBICHUA B
OKpyXarolieM wmupe (B TOM 4Yucie (PU3NYECKUE SBJICHUS B TMPUPOJE:
IIOBEPXHOCTHBIE U KAallWJULIPHBIC SIBJICHHUS B IPUPOJE, KPUCTAUIBI B IIPUPOJIE,
uznyuyenue CoJiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBIICHUS B aTMocdepe, SIEKTPUYECTBO
KUBBIX OPTaHU3MOB, MAarHUTHOE T0Jie 3eMid, Apeiid MOII0COB, POJIb MAarHUTHOTO
noJis JUisl KU3HM Ha 3eMje, MOJSIPHOE CHSHHUE), IPU 3TOM IEPEBOAMTH



MPAaKTUYECKYI0 3a7adyy B Yy4eOHYI0, BBIACISITh CYIIECTBEHHBIE CBOICTBA
(mpu3Haky) HU3HMUECKUX SBICHMUIA;

OMKCHIBATh W3YUYCHHBIE CBOWCTBA TeJ W (HU3UYECKUE SIBICHUS, UCIOJB3YSI
dbu3nueckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSISI DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yjeibHas TEMJIOEMKOCTh BEIECTBA, YJEJIbHAas TEIIOTa
IJIABJICHUSI, YJIeJIbHAsI TEIUIOTa MapooOpa3oBaHMs, YJieNbHAs TEIUIOTa CropaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO MNCUCTBHS TEIIOBOW MAITWHBI, OTHOCUTEIhHAS
BJIQXXHOCTh BO3/yXa, DJIEKTPUYECKHM 3apsi, CUlla TOKa, JIJIEKTPUUYECKOe
HaIpsHKEeHUE, COMpOTHBICHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIEKTPUUECKOE YJACIbHOE COMPOTUBJICHUE BEIIECTBA, pabdoTa U MOIIHOCTh
AIIEKTPUUYECKOTO TOKA), IPU OMKUCAHUU MPABUIILHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIIOJB3YEMbIX BEIWYUH, MX O0O3HAYEHUS W E€AUHUIIBI (PU3HMYECKUX BEIUYUH,
HAXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO (DU3MYECKYIO BEIMUYUHY C JPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIIMUNH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIB3YSI OCHOBHBIC MOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOU TE€OPUU CTPOCHUS
BEILIECTBA, ypaBHEHUE TEIJIOBOro OajlaHCca, 3aKOH COXPAaHEHHUS SJIEKTPUYECKOIO
3apsina, 3akoH KylloHa, NpUHLMN CYNEpPNO3ULIUU 3JIEKTPUUECKUX MOJICH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma 1715 MOTHOM 1€, 3aKOH
Jxoynsa-JIeHia, 3akKOH COXpaHEHUsI SHEPTUU, MPU ITOM Pa3IUYaTh CJIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M €T0 MaTEeMaTUYECKOE BHIPAKEHHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIAEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, ITPOIIECCOB, SIBICHUMN, MPUMEHATh (PU3HMUESCKHUE MOJICTH M1 OOBSICHCHHS
(bU3UYECKUX MPOIECCOB U pelIeHUs yUeOHBIX 3a/aY;

OOBSICHATh (PU3MUECKHUE SIBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBCHHBIC 3a7]aud, B TOM 4YHCJIE TPEOYIOIIME YHCICHHOTO OICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, IIPU ATOM BBIOMpATH aICKBaTHYIO
(U3UYECKYIO0 MOJIEJb, BBISBIISITE MPUYUMHHO-CIICICTBEHHBIE CBS3M M BBICTPAUBATh
JIOTUYECKYIO ILIEMOYKY PACCYKIECHUM C OINOPOM Ha M3YYEHHBIE CBOMCTBA
bu3nYecKuX SBICHUM, (PU3NUECKUe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJIEIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3ydyaeMbIM TeMaM Kypca (PU3HMKHU, BHIOMpasi aleKBaTHYIO (GU3UYECKYIO MOJIEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBA3BIBAIOIIUX (PU3MUYECKHE BEIUYMHBI,
3alUChIBaTh KPaTKOE YCIOBHE M Pa3BEPHYTOE PEIICHUE 3a/aud, BBISIBISATH
HEJIOCTAOIINE WM W30BITOYHBIE TAHHBIE, 00OCHOBHIBATH BHIOOP METOA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKre METOAbl PEIIeHUs 3a]lay, MPOBOJIUTh



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OICHUBATh PEATUCTUYHOCTH
MOJlyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEACNATh Pa3MEPHOCTh
buznyecKoil BeTUYUHBI, MOTYYCHHON MPU PEIICHUH 33/1a4H;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecCKuX METOJI0B, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONKMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumoTtesy), MHTEPIPETUPOBATH NOMYUYEHHBIN Pe3yIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (QU3MUECKUX
CBOMCTB TeN (KamWJUISpHBIC SIBJIICHUS, 3aBUCUMOCThH JaBJICHHUS BO3JyXa OT €ro
o0béMa W TeMmepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMS (HarpeBaHus) MpH
U3TyYEeHUH OT I[BeTa M3IydYaromiel (MOTIOMIAONIEH) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsi BOJBI OT TEMIIEPaTyphl JKUAKOCTH U IUIOM@AAM €€ MOBEPXHOCTH,
AIIEKTpU3aLUs TNl U B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsi/ioB, B3aUMOJIECHUCTBUE
MNOCTOSTHHBIX MarHUTOB, BU3YyaJU3allusi MArHUTHBIX TOJIEH MOCTOSSHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO TIOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUTATENS TOCTOSHHOTO TOKA): (OPMYJIMPOBATH MPOBEPSIEMOE
NpeanojoxkeHue (rumore3y) O  BO3MOXHBIX — pe3ysibTaTax  HAOJIOJEHUH,
CaMOCTOATENILHO COOMpPATh YCTAaHOBKY W3 M30BITOYHOTO Habopa 00OpyaOBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

OPOBOAUTH TPSIMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(TemmepaTypa, OTHOCHUTENbHAs BIAXKHOCTH BO3/yXa, CHja TOKa, HaIpsDKEHUE,
yAenbHas TEIUIOEMKOCTh BEIECTBA, COMNPOTHBICHHWE IPOBOJHUKA, padboTa H
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOpOB, HAXOAUTH 3HAUYCHUE U3MEPSEMON BEIMYUHBI C MTOMOIIBI0 YCPETHEHUS
pe3yabTaTOB CEPUU U3MEPEHUN U OLIEHUBATh ITIOIPELIHOCTh U3MEPEHNUN;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JaBJICHHUS BO3AyXa OT €ro o0b&Ma M HarpeBaHUs WU
OXJTKICHHMSI, UCCIICIOBAHUE SIBJICHUS TEIUI000MEeHa TP CMEITMBAaHUH XOJIOJIHOMN U
ropsueld BOABI, 3aBUCUMOCTH COINPOTUBJICHHS TPOBOJHUKA OT €ro JJIUHBI,
IUTOMIAIA  TOMEPEYHOTO CEYCeHUS ¢ yAETBHOTO COMPOTHBICHHUS BEIIECTBA
IPOBOJHMKA, CHUJIbI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIpPSDKEHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IOCIIEI0BATEIbHOTO U MapaJlIeIbHOIO COEIMHEHUN
MIPOBOJHHUKOB): COBMECTHO C YyuHTeleM (QOpMyJIupoBaTh 3aJadyy W THUIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOUpaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJAE TAOJIHUIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTb BBIBOJABI IO pe3yibTaTraM
UCCJIeIOBAHNUS,



coOmoaTk mpaBuia 0Oe30macHOro Tpynaa mnpu paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTEPU30BaTh MPUHUUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHCcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTpOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIHM U HX
NpUMEHEHUEe B OBITY U TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENh MOCTOSIHHOTO TOKA), MUCIHOJIb3Yysl 3HAHHUS O
CBOMCTBAaX (PU3MUECKUX SABJICHUM, HEOOXOAUMbIe (PU3UUECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

pacno3HaBaThb IMPOCTBIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC,  IICUXPOMETpP, THUIPOMETP, JBUrareib BHYTPEHHETO  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lener ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCJIOBHBIE 0003HAUYEHMS AJIEMEHTOB JIEKTPUUYECKHUX LIENEH, UCIO0JIb30BaTh CXEMbI
U CXEMaTHUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX
npuOOpPOB M TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUU y4eOHO-TIPAKTUYECKUX
3ajay;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU M TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUsI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXaroUIEH Cpeie;

OCYUIECTBJISAThH MOUCK MH(popManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOSITENILHO (POPMYJIHpYysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HaHUW M CpaBHEHUS JIOTOJHUTENbHBIX HCTOYHHMKOB BBIACIATH HH(POpPMAIHIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUMBON I MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOTHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISAPHYIO
JUTEPATYPY (PU3NYECKOTrO COAepKaHUs, CIIPAaBOUYHbIE MaTepHallbl, PECYpPChl CETU
WuTepHer, BiaxeTh npuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE IUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
00001112t uH(GOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOrO COJEepKAHUS, B
TOM  4YHCle MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  NPOEKTHOM  WiH
MCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJb30BATh U3yUYEHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKH,  CONPOBOXKIATh  BBICTYIUICHUE
MPE3CHTALIUEN;



IIPY BBITIOJTHCHUH yYE€OHBIX MPOEKTOB W HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUI M KOPPEKTUPOBATH €TO,
aJickBaTHO OIICHMBATh COOCTBEHHBIM BKJIAI B JACITEIbHOCTh TPYIIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHICTBHE, TIPOSBISAS TOTOBHOCTH
paspemnarh KOHQIUKTHI.

K xoHiy oOyueHus ¢ 9 knacce mpeaMeTHbIE pe3yJbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaskaTh CPOPMUPOBAHHOCTD Y 00YUAIOMIUXCS] YMEHUH:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUSI, HEBECOMOCTb U NEPETPY3KH, LIEHTP TSHKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, HMH(pPa3ByK M YyJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3Ty4YeHHe, MIKajla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbl MCITyCKAaHUS M IOIJIONIeHus, alb(pa-, Oera- U ramma-
U3y4EHUs, U30TOINB, SiACpHAs U TEPMOsAEpHAsi YHEPreTUKa) U CUMBOJIMYECKUI
S3BIK (PU3UKHU TIPU PEIIeHUH YIeOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
NPSIMOJIMHEHOE JIBIDKEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE,
cBOOO/IHOE TMaJieHue TeJ, JBWKEHUE IO OKpPYKHOCTH, B3aUMOJIEHCTBUE Tel,
paBHOBECHE MaTepUalIbHOM TOUKH, pPEAKTUBHOE JABH)KEHHE, HEBECOMOCTb,
Koie0aTeNbHOE  NIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYKICHHBIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PacIpOCTpaHEHUE M OTpaKeHHe
3ByKa, UHTepdepeHuns U TupaKkius BOJIH), NMPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpaXEHHE M TMPEIOMJICHUE CBETa, IIOJHOE€ BHYTPEHHEE OTpa)KCHHE CBETa,
pa3ioxeHue Oeloro cBeTa B CIEKTP U CIOKEHUE CHEKTPAJIbHBIX IIBETOB,
€CTECTBCHHAs  PaJMOaKTUBHOCTh, BO3HUKHOBEHHWE JIMHEWYATOrOo  CIEKTpa
U3TyYeHUs]) TI0 ONMHCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIMUX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh  MPOSABIEHUWE  M3YYEHHBIX  (U3MYECKUX  SIBICHUA B
OKpy>kKaroleM mupe (B TOM 4uciie (pu3ndeckue SBICHHUS B MPUPOJAC: TMPUIUBBI U
OTJIMBBI, NBMKEeHHE TUIaHeT COJIHEYHOW CHUCTEMBI, PEAKTUBHOE JIBIKEHHUE JKUBBIX
OpPraHHW3MOB, BOCTIPUSITUE 3BYKOB XHUBOTHBIMH, 3€MIIETPSCEHUE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECKOoe
JeiCTBUE BUIMMOIO, YJIbTPAa(UOIIETOBOTO M PEHTTEHOBCKOTO  M3JIyUYCHHIH,
€CTeCTBEHHBII paJMOAKTHBHBI (OH, KOCMHUYECKHE JIy4d, pPagHOaKTUBHOE
U3JIy4YeHHE NPUPOAHBIX MHUHEpATOB ACWCTBUE PAAMOAKTHBHBIX M3IyYeHHH Ha
OpPraHu3M 4YeJOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHMUIA;

OINKCHIBaTh HU3YUYCHHBIE CBOMCTBA TeN W (U3UYECKUE SIBICHUS, HCHOIB3YS
¢u3nueckue BEMUUMHBI (CpelHSsi W MCHOBEHHAas CKOpOCTb Telda IIpu



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, NMEpPEMENICHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  yIJOBas  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOIHOTO
NaJIcHUs, BEC TeJla, LEHTP TSKECTH TBEPJOTO TeJla, UMITYJIbC TEJla, UMITYJIbC CUJIBI,
MOMEHT CHJIbl, MEXaHUUYECKasi paboTa U MOIIHOCTh, HOTEHIMAIbHASI SHEPTHS TENa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CHKATOU MPY>KHUHBI,
KMHETHYECKasi JHEprus, IOJIHAs MEXaHWYeCKas DSHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHAa, CKOPOCTb CBETa, IOKAa3aTelb MPEOMIICHUS
Cpelpl), TMpH ONHCAHWW TPABUIBHO TPAKTOBAaTh  (PU3MUECKHM  CMBICIT
UCIIOJIb3YEMbBIX BEJIMYMH, MX OOO3HAYEHUsI M €IUHULBI (PU3NYECKUX BEIMYMH,
HaXOoJUThb (OPMYJIbl, CBSA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIMYHUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapakTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHUS M  IPOLECCHI,
UCITIOJIb3YSl 3aKOH COXPAHEHUsl SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHMSI, TPUHLIMI
CYNEpIIO3ULIMA CHUJI, HPUHLMI OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIIYJbCa, TEOPEMY O KMHETHYECKOH sHepruu, 3akoH ['yka,
3aKOH bepHynu, 3aKOHBI OTpa)K€HUS U TNPEIOMIICHUS CBETa, POpPMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO0 MOJEIIb aTOMa, HYKJIOHHYIO MOJEIb aTOMHOTIO S1/1pa, 3aKOHbI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOIO YHCEN MPH SAEPHBIX PEAKIMAX, IPU ITOM
pa3ianyaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UUECKHE MOJEIN PEaJbHBIX OOBEKTOB, MPOLIECCOB U SBIICHUH,
BBIIETISATh IIPU 3TOM CYUIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUH, NPUMEHATh (QUINUYECKUE MOJEIH I OOBSCHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEOHBIX 3a/1aY;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECChl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMii MpaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCIE TpeOyIoUlHe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAYCHUU (PU3MUYECKHX BEJMYHWH, [PU 3TOM BBIOMPATH aJIeKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO WENOYKY pacCykAeHUH u3 2—3 mIaroB ¢ ONOpOil Ha HU3y4YEHHbIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3yYaeMbIM TeMaM Kypca (pU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYI0 MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
(dopMyJ1, CBA3BIBAIOIIMX (PU3NUYECKUE BEIUYMHBI, 3alIUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PELICHHWE 3aJauyM, BBISABIATH HENOCTAIOIIME WIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHSATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCHOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs  3ajad, I[POBOAUTh  MaTeMAaTUYECKUE



npeoOpa3oBaHusl U pacyEThl, OIEHUBATh PEATUCTUYHOCTH MOTYYEHHOTO 3HAYCHUS
bu3nYeCKol BENTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MIOJTyYEHHOMW MPH PEIICHUN 3a]auH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecCKuX METOJI0B, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONKMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumote3y), OILIGHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB Ten (M3ydyeHre BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHUs YHEPTUH,
3aKOHA COXpaHEHMS WMITYJIbCa, JCHCTBHE 3aKOHa bepHyiM M BO3HWKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPY>KMHHOTO
MasTHUKa OT MAacChl TIpy3a MU KECTKOCTU TPYNKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJbl MaJIbIX KOJeOaHWi, TMPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, U3YUCHHE CBOMCTB M300paKEHUS B IIOCKOM
3epKajie U CBOMCTB M300paKeHMS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3NMyudeHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
npeanojoxkenue (TUMOTE3y) O  BO3MOXKHBIX — pe3ysbTaTax  HaOJIOJEHUH,
CaMOCTOATENILHO COOMpPATh YCTAaHOBKY W3 M30BITOYHOTO Habopa 00OpyaOBaHWS,
OIMMCHIBATH XOJI OIBITA U (DOPMYJIUPOBATH BHIBOIHI;

IPOBOAUTH TPHU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, Ompeaesss
CpeqHee 3HAaYeHHE M3MEpPSIEeMON BEJIMYMHBI M ONpEAessiss MOTPEIIHOCTb
pe3yibTaTOB TMPSMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO PUOOpa);

MIPOBOJIUTH KOCBEHHBIC U3MEPECHUS (PM3UUECCKUX BETUYNH (CPEIHSSI CKOPOCTh
U YCKOpEHHE Tella TpU PaBHOYCKOPEHHOM JABM)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXHUHBI, KOIDPHUIIMEHT  TPEHUS  CKOJIbKCHUS,
MEXaHHUYeCKas paboTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojcOaHUM
MaTEeMaTHYeCKOTO W TPYXHUHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYeCKas CHila, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/Ia UW3MEpPEHHUs, TUIAHUPOBATh M3MEPEHUs, CaMOCTOSTEIBHO COOUpaTh
DKCIIEPUMEHTAJIbHYI0 ~ YCTAHOBKY,  BBIYHCISATH  3HAYEHWE  BEIUYUHBI U
aHAIIM3UPOBATh TMOJNyUYEHHBIC PE3YyJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3yJIbTATOB
KOCBEHHBIX U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAJIbHBIE MCCIEAOBAHUS 3aBHCHUMOCTEH (PU3MUECKHUX
BEITWYMH (3aBUCHUMOCTh MYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBIDKEHUU 0€3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTh CHJIBI TPEHUS CKOJBXKCHHS OT CHIIBI
HOPMAJIbHOTO JaBJICHUs, MepuoAa KoJieOaHUH MaTEeMaTHYECKOro MasiTHUKA OT



JUIMHBl HUTH, OIPEIECICHUE YCKOPEHUs CBOOOJHOIO NaJEHUsS, HCCIEI0BaHUE
WU3MEHEHUS! BEJIMYMHBI M HAIMpaBJIECHUS WHAYKIMOHHOIO TOKAa, 3aBHCHUMOCTH yTJia
OTpaXEHUsI CBETa OT yrja MaJeHus, yria NpeJoOMJIEHUS OT YyIyia MaJeHHs
CBETOBOTO JIy4ya, HCCJIEJOBAHHE TPEKOB: HU3MEPEHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY TyTH (110 ¢oTorpadusM)): COBMECTHO C yUHTeIeM (PopMyIupOBaTh
3a/layy M TUIIOTE3y UCCIEI0BAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEIOBAHUE,
CaMOCTOATEJIBHO COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABISATH
MOJIyYCHHBIE 3aBUCUMOCTH (PU3UYECKHX BEIMYMH B BUJE TaOMUIl U Tpaduxos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOmonaTk mnpaBuia 0Oe30macHOro Tpyjaa npu paboTe ¢ JabOpaTOpHBIM
o0opy10BaHUEM;

XapaKTEepPU30BaTh MPUHUUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM Ha UX OmHcaHus (B TOM
qUCJIe: CHUAOMETP, HNATUYMKU II0JIOKEHHUs, PACCTOSHUA M YCKOPEHMS, pakera,
9XO0JIOT, OYKH, MEpPUCKON, (HoToammapar, MUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ysl 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMbIE (DU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH H3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelieHny y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPax) MPAKTUUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU M TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTUYECKOIO TOBEACHHUS B
OKPYIKAIOIIEN CPELE;

OCYIIECTBIATH MOUCK HH(pOpMaru $puzndeckoro conaepkanus B HTepHere,
CaMOCTOSITENIHO (OPMYJIMPYS TOMCKOBBIN 3allpoc, HaXOIUTh MYTH OIpeIeIeHHs
JIOCTOBEPHOCTH TIOJIyd€HHOH HH(OpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISAPHYIO
auTepaTypy (pU3MUecKoro coaep)kaHus, CIPaBOYHbIE MaTepUaibl, PECypChl CETU
WuTepHer, BianeTh npuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE€ MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COAECpKaHUS, MyOIMYHO
IIPEACTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATENBCKOM AEATENBHOCTH MIPU
OTOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIlapaT H3y4aemMoro



pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUICHHWE IMIpe3eHTale ¢ y4eToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosn4ecTBo JJIeKTPOHHbIE
4acoB u@poBbIie
Ne i/ HaumeHoBaHue pa3/iejioB M TeM NPOTPAMMBbI (unpp )
o0pa3oBaTe/ibHbIE
Bcero
pecypchl
Pa3nes 1. ®uszuka u e€ posib B NO3HAHUM OKPY KAIOIIEro MHUpa
bubmuorexa [JOK
1.1 o — 2
M3Hka T Hayka O pHpone https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 o 4
VISHHACCKHE BETITHHbL https://m.eds00.ru/7f416194
1.3 EcrecTBeHHO-HAY4YHBIN METO/ ITIO3HAHUS 2 bubmorexa [JOK
' Y A https://m.eds00.ru/7f416194
Hroro no pazneny 8
Pa3nes 2. lleppoHayaibHble CBeeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [IOK
2.1 C 2
TpoerHe petecTsa https://m.eds00.ru/7f416194
2.2 JIBrb>KeHue 1 B3aUMOJIECTBHE YaCTUI] BEIECTBA 4 bubmorexa HOK
' A H Bet https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
2.3 A 1
TPETATHEIE COCTORRMA BEECTd https://m.edsoo.ru/7f416194
Hroro no pazneny 7
Paznen 3. /IBuskeHue U B3aUMOIeiCTBHE TeJl
3.1 MexaHn4ecKoe IBIKEHNE 10 bubmmorexa [TOK

https://m.edsoo0.ru/7f416194
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bubmuorexa [JOK

3.2 " 9
HEPHHA, MAcea, IIOTHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
: .B 1
33 Cuna. Buet cnn > https://m.eds00.ru/7f416194
Htoro mo pazneny 34
Pa3znen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Jasnenue. llepenaya naBneHust TBEpAbIMU TEIAMHU, )KUIKOCTIMH U 5 bubnmoreka [JOK
' razaMmu https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.2 6
Jlarerite XuAKoCTA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 A 5
TMoChepHoe AaBiecHHe https://m.eds00.ru/7f416194
4.4 JlelicTBUE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO 12 bubmorexa [JOK
' A 124 https://m.eds00.ru/7f416194
Hroro no paszneny 28
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPrus
bu6mmorexa [IOK
51 Pa6 6
abOTa 1 MOTIHOCTE https://m.eds00.ru/7f416194
bu6mmorexa [IOK
5.2 I1 8
POCTBIC MEXAHHIMET https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
5.3 M 5
CRAMIHCCkaN JHeprit https://m.edso00.ru/7f416194
Hroro no paszneny 19
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpHTENEHO-0000IIAOIITIIT MOTYITh 6



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




8 KUIACC

Kosn4ecTBo DJIeKTPOHHbIE
JacoB H(ppoBbIE
Ne i/ HaumeHoBaHue pa3/iesioB M TeM NPOTrPAMMBbI (unpp )
oOpa3oBaTejibHbIE
Bcero
pecypchbl
Pa3nen 1. TenyioBble siBJIEHUA
bubnuorexa [JOK
11 C i 6
TPOCHHUE 1 CBOMCTBA BeMliecTha https://m.edsoo.ru/7f4181ce
bubmuoreka IIOK
1.2 T 33
CTIOBLIE MPOLECCH https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 39
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
2.1 DIEKTPUYCSCKUE 3apsabl. 3apsKEHHBIC TEla H MX B3aUMOACHCTBUS 9 bubmmorexa [IOK
' P PAABL- 3ap A https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.2 IT i i 31
OCTOAHHBIH STEKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
bu6anoreka LIOK
2.3 Ma ¢ sIBJIE 11
THITTHRIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6anoreka LIOK
2.4 DeKTpOMarHuTHas WHIYKIUS 7
p Ay https://m.edsoo.ru/7f4181ce
Hroro no paszneny 58
Pa3nea 3. IloBTopuTte1bHO-000011aI0IM i MOAYJIb
3.1 [ToBTOpHUTENTEHO-0000IIAFOIIHI MOTYJTh 5
Htoro mo pazneny 5
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9 KUIIACC

KosauyecTBo DJIeKTPOHHbIE
4acoB udposbie
Ne i/ HaumeHoBaHue pa3/iesioB M TeM NPOTrPAMMBbI (unpp )
oOpa3oBaTejibHbIE
Bcero
pecypchbl
Pa3zgen 1. Mexanunueckue siBJICHUA
bubnuorexa [JOK
1.1 Mexannueckoe €HUE U CII0OCO0BI €ro OIuca 30
XAHITACCIOC JIBIDICHIC 1 C1l bl CTO OTHCAHIA https://m.edsoo.ru/7f41a4a6
bubmuoreka IIOK
1.2 BsaumMonelicteue te 18
HMOACHCTBIC TET https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3 15
AKOHDL COXpATICHIA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 63
Pa3znea 2. Mexanuuyeckue Ko0J1e0aHUA U BOJTHBI
bu6nuorexa [IOK
2.1 Mexaandeckue koneda 8
NAHITACCIHE KOMCOAHHA https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
2.2 Mexannueckue BO .3 10
XAHITACCIHE BOIHDL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 18
Pazjnen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJHBI
3 1 SHGKT OMATrHUTHOC IT0JIC U DJICKTPOMATrHUTHLIC BOJIHBI 6 BI/I6HI/IOTCK3. HOK
' p p https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znea 4. CBeToBbBIC ABJIECHUS
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 8 bu6muoreka [JOK
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but6mmoreka [IOK
4.2 JI 0 6
HH3BL H OITHHECKHIE TPHOOPET https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
4. P 2
3 A3NOEHNE OEN0r0 CBETa B CICKTP https://m.edso0.ru/7f41a4a6
Htoro mo pazneny 16
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
bubnunoreka LIOK
5.1 41 4
CITyCKaHUE U TOTJIOIIECHHE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
5.2 5
(CTpoetine aToMHOro spa https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
. s 7
53 FICPHBIC peaKitiy https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 16
Pa3nea 6. [ToBTopuTe1bHO-00001IaI0IM I MOYJIb
bu6nunorexa LIOK
6.1 M - 7 6
€XaHWYeCKue SBICHUS (MOBTOPUTEIHbHO-0000IIAIOIINN MOTYIb) https://m.edsoo.ru/7f41a4a6
6.2 TenoBsie siBNEHUS (TIOBTOPUTEITHHO-0000IIAOIINI MOTYIIb) 3
6.3 ONeKTPOMarHUTHbIE SIBIEHUS (IOBTOPUTEIBbHO-000011al0INI MOTYJIb) 3
6.4 CaetoBbl€ sBJIeHUS (IOBTOPUTEIHHO-0000IAOITNI MOYJIb) 1
6.5 [ToBTOpHUTENEHO-0000IIAOIINIT MOYITH 4
Uroro no pazgeny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 8 knacc/ [lepeimkun .M., BanoB A.U., «IIpocsemenney, 2024
» ®usuka, 9 xknacce/ [lepsimkun .M., I'ytauk E.M., «IIpocsemenney», 2024
» duszuka: 7-i kiacc: 0a30BbIM ypoBeHb: yueOHUK, 7 kiacce/ [Tepuimkun .M.,
NBanoB A.U., «IIpocBemenuey, 2024

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. Meroauueckue T1ocobuss W pekomeHpanuu 1o  ¢usmke. — URL:
https://edsoo.ru/mr-fizika/
2. MeToaudeckue WHTEPAKTUBHBIC KEHCHL. - URL.:

https://edsoo.ru/metodicheskie kejsy/

3. BupryanbHbie na0OpaTOpHbIE W TpaKTHYECKHE padOThl Ha YIIIyOJIEHHOM
ypOBHE OCHOBHOTO o0O1iero oopazosanus. — URL: https://content.edsoo.ru/lab/

4. Marepuainsl 1o Bonpocam GopMHupoBaHus (HyHKIMOHATHLHOW TPAMOTHOCTH. —
URL.: https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-gramotnost/
5. Meroanueckuii sxypHain «O0pa3 neiictBus». — URL: https://od-instrao.ru/

6. Cucrema OICHKM JOCTH)KCHHU IIJIAHUPYEMBIX TPEAMETHBIX pe3yIbTaToOB
OocBOeHHUsl yueOHoro mnpenmera «®du3MKa» : METOAMYECKHE PEKOMEHAALUU. —
®I'BHY «MCPO», 2023. - 99 ¢

7. JlocTrkeHue MeTalpeIMETHBIX pe3yJibTaTOB B paMKax HM3Y4YEHHs MPEIMETOB
€CTEeCTBEHHO-HAy4YHOTr0 0JI0OKa (OCHOBHOE 00IIee 00pa3oBaHHUE) : METOJIUYECKHUE
pekomenaamuu. — ®I'BHY «M1ICPOy», 2023. — 136 c.

8. ®usuka. Peamuzanus tpedoBanuii @I'OC ocHOBHOro 00111€T0 00pa3oBaHUS :
meroanueckoe nmocodue st yuutens. — ®UBHY «MCPO PAOy, 2022. — 53 c.

9. ®usuka. 7 knacc (yriyon€HHbIM ypoBeHb). Peanuzanusa tpeboanuiit @I'OC
OCHOBHOT0 001ero o0Opa3oBaHHUs : METOAMYECKOE MocoOue Mg yUUTes. —
®I'BHY «MCPO PAO», 2022. —81 ¢

10. Meronuueckue peKOMEHIAIMU 10 (OPMUPOBAHUIO (YHKIIMOHATHLHOM
I'PaMOTHOCTH O0OydJaromuxcsi 5—9 KJIaccoB ¢ HCMOJIb30BAaHUEM OTKPHITOIO OaHKa
3agaHuil Ha nUQpoBoil TIaThopMe MO MMIECTH HAIMpPaBICHUAM (YHKIHUOHATHLHOU
I'PaMOTHOCTH B Yy4e€OHOM Iipoliecce W Ui TPOBEACHUS BHYTPHIIKOIHHOTO
MOHHUTOpPUHTA (HOPMUPOBAHUS (PYHKIIMOHATBHON IPAaMOTHOCTH OOYYaIOIIUXCS. —
OI'BHY «M1CPO PAO», 2022. — 360 c.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. ®uzuka. PI'AOY JI1O «Axkanemus Munnpocenienus Poccum.

2. ®usuka 7-9 knaccel. TAOY BO MITIY.

3. ®uzuka. OO0 «CBEPOBPA30OBAHUE

4. OKO BIIP KM ®wu3zuka. 7, 8 kinaccel. OO0 «9K3AMEH-MEJIAY.

5. O6naxko 3uanwmii. [TogroroBka xk OI'D. ®uzuka. OO0 «PUUKOHY.

6. ®usuka. BuptyanbHble 1adopatopHbsle U TpakTuyeckue padotel. DBI'HY
NCPO.
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